Regulation of Th2 cytokine expression in NKT cells: unconventional use of Stat6, GATA-3, and NFAT2.
NKT cells are unique in that they can produce high levels of both Th1 and Th2 cytokines, yet little is known about how NKT cells control the transcription of Th2 cytokines. The expression of IL-4 by NKT cells is independent of the Th2-associated transcription factor Stat6. We have found that Stat6 is critical for the expression of IL-5, IL-10, and IL-13 by NKT cells. However, the Th2 cell-associated transcription factor GATA-3, normally induced by Stat6 activation, is expressed at low levels in NKT cells. CD4+ NKT cells are highly enriched for Th2 cytokine expression compared with CD4- NKT cells, and we searched for transcription factors that are up-regulated in CD4+ NKT cells that could control Th2 cytokine expression. We found that the NFAT family member NFAT2 is selectively increased in CD4+ NKT cells. We tested the roles of NFAT2 and also GATA-3 in Th2 cytokine expression by retrovirus-mediated gene transduction into NKT cells and nonpolarized conventional T cells. Expression of NFAT2 increased the expression of IL-4 in both NKT cells and conventional T cells, and NFAT2 activated IL-10 in conventional T cells but not in NKT cells. GATA-3 strongly activated IL-4, IL-5, and IL-13 expression in conventional T cells but had comparatively weak effects on these cytokines in NKT cells. Thus, NFAT2, GATA-3, and Stat6 have surprisingly different roles in NKT cells than in conventional T cells. We propose that one mechanism by which CD4+ NKT cells express IL-4 independent of Stat6 is via increased NFAT2 activity.